esp@cenet - Document Bibliography and Abstract 



1/1 



NEW EPISULFIDE COMPOUND 

Patent Number: JP9255781 
Publication date: 1997-09-30 



AMETANI SHOICHI; SHIMUTA MASANORI; UEMURA NOBUYUKI; TAKEUCHI 
MOTOHARU; HORIKOSHI YUTAKA; TAKAHASHI KENICHI; OHASHI MINORU 

MITSUBISHI GAS CHEM CO INC 
H JP9255781 



Inventor(s): 

Applicant(s): 

Requested 
Patent: 

Application 

Number: JP1 9970006790 19970117 

Priority Number 

(s): 

IPC 

Classification: C08G75/06; C08G59/00; G02B1/04; G02C7/02 
EC 

Classification: 
Equivalents: 



Abstract 



PROBLEM TO BE SOLVED: To obtain a resin optical material which has satisfactorily high refractive 
index and a good balance between the refractive index and the Abbe number by using a specified 
episulfide compd. as a starting compd. 

SOLUTION: The episulfide compd. has two or more structures represented by formula I (wherein X 
represents S or O; and the number S's is not less than 50% on average based on the total of S and O 
constituting a three- membered ring) and a cyclic skeleton. Compds. having a cyclic skeleton include 
compds. having an alicyclic skeleton [e.g. 1,3-bis(&beta -epithiopropylthio) cyclohexane], compds. 
having an arom. skeleton [e.g. 1,3-bis(&beta -epithiopropylthio)benzene], and compds. having a 
heterocyclic skeleton with a sulfur atom as a dissimilar atom. This compd. may be heat polymerized in 
the presence of a curing catalyst (e.g. secondary monoamine) to prepare a cured resin which can be 
advantageously used in an optical material or the like. The amt. of the catalyst is 0.0001 to 1.0mol per 
mol of the starting compd. 
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)\<\L^vy^ 2, 5 >t±2, 6— -^y^^e^ 

t^e^7^x 1, 1 —i/- (4-e^uv 7 
;b) y^>, 1, 2 -i?- (4-e^u^vw x^> N 

1, 3 -is- (4-e^Uv?;W /o;^X 1. 4 -is 
- (4-e-<U>?;W fh7^^7x^ 
m<D2m#VYB.y ; h^f;l/7=>> hUxf;l/7 
h , J-n-7 P PW7^X hU-iso-yn 
e;l/7^>> hU-l. 2-^f;l/yoW7^X 
h i ;-3^h+^Pbf;l/7=X h'J-n-7^l/ 
h'J-i so-^;I/7^X h'J-sec- 

7*jVY^y^ h v-^y^-jVY^y. hV-3-^y 

^jVY^y^ hy-n-^>;l/75X h U - n 
^^UT 7 ^^. h»J-2-xf;l/^>;!/7^> > hU 
K^>;l/Z^>. h Vy^VJVY^y. h'J^^P^ 
> ? i/^7D^S/;l/xf/l/7 5X =eyis^ 
a s\3r -yfrzsiL^jlY ^ N, N-^y^;l/-\^^;b 
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N - ^ T-jIzs^zsjVT = >\ N, N-->^^ 
^ n^vf-S^l/T' ^ >\ N — *^7l/S>5/ ^ a^\^->;b 
7^>. h 'Jx^y-;1/7^X N. N-i^x^i/X* 
y— N-x^^x^y— F 

N, ^fM>y;l/75>, S>x 
^;l/^>i^;l/T^>> h';7x-;l/7^X N, N-i/ 
^f;b7^/-p-^l/y^;K N, N-^7^7^ 
y^f;l/7x7-;K 2- (N, N-^7f-/l/7^/y 
7x/-;k N, N-^W-'JX N, N 
-^xf;l/7-'jX ^/'JX N 

;V7^/xb^»-4-^f;b-l, 3, 2-^** 
>^FO 3 ig^ey 7 ^ > ; f h7^^;l/xf by 
>v^>> n, n' -^^^i/tf^v^v. 

N, N' -tfX ( (2-t:Ka^i/) ^ntf;l/) 

^Wfb>fb7^X N. N, N ' , N* 

-T- h^^/i/- 1 , 3-y^>7^>. 

7^7-2-tFn^n;^ S/'xW^/x^ 

y— ;K N, N, N-MJX (3-^f;l/7^//D 
7^>\ 2, 4, 6- MIX (N, N-v^^l/ 

7^/^f;l/) 7x/-;k +\~f VWT — 

Kf03i^U7^>;^^^/»;k n-**tK5 
2-**7W5£*V— ;K 4-*^;l/>f5^ 
y-;K > N-x*vW5i*V— ;K 2-xtSW^ 
!/— 4-x^;l/^£V--;k N-y^-Jl-f^lfV 
-;k 2-7^;b>f ^£V— ;l\ N— S^-r^A^ 5£f 

/k 2-^>r f ->7l/-r^^y-;i/. N-7xx;W 
5i*V— >k 2-7x x; W 5 Jk N-'OzSfr 
>f = £V-;k 2 — <>>?;b-r 5 2V— ;k l 
;b-2-^;WS^7- ;k N — (2* -^>7/xf 

- 2-^;M^£V--;k N- (2' ->7/x 
-2-'>>v ? ^;l/-f ^^y— ;k N- (2 ' —> 
7yxf;b) -2-7i-;W^y-;k 3, 3-t£ 
X- (2-x 7 c ;i/-4-^^;l/^^^/U;W 

ffl<Y^£V-;MS ; 1, 8 — S^TIf k?$/*a (5. 4, 
0) ^V^r-trV- 7. 1, 5-^Z-tfl£S/^D (4, 
3, 0) y^>-5. 6-y7f;l/7S/- 1 . 8-^ 
T*f\Zi/*u (5, 4, 0) ^>"r*tr>'-7^(DZ^^ 

(2) en <D7s.>mtwr> % ^m. 

(3) (1) <D7^>m£tf^>iS&TS=yv{t*'>m 

(4) bV^^fryxxy*^ hUxf;l/7tX7^f 
>\ h'J-i so-7'pe;V7tX7-i'X h'J-n- 

7=f-A>y*7.y4i/^ h u-n-^->;i/37^x^^ 



y;b*X7-rv, MJX (2-^f;b7x-;W *x:7 
hUx (3-^f;l/7i-;W ^7-fX FU 
X (4-^f;l/7ir:;W t>X7^>, FUX 0~x^ 
*x:7-r>\ hux (4-^f;l/7x-;W 
*X!7>f>. ^f;b7i-;l/7tX7-fX yx^;b 
7xX/l/7^X7^X ^'^^D^y/^xxMX 
>> xf;k>*7x-;l/7tX7^>'> ^7xx;l/i/ 
^n^s^vvk-fcX^-r >\ ^au^7xx;V7tX7^ 
10 >|(D7tX7^So 

(s) fgffi. qml ss^ #ssl m&m<D§mmi3£zf 
cneofxxfm 

(6). 3 7^ftHI*, 3 7*yfl:«BR<Dx— r^-F^lc 

^hoit, i»^77^x 2i^e/7 = x 3^^ey 

20 4^7^-^^^, ^^X^^>^Tfe^. cfcD 

J?*bV^feOtt. xifX/l/^w FS£KJSU#£S£:1 
fflttT^rTS. 2I^77^X 3i^e/7^X 3 IS 
*U7^V, >T5*V--jWSL 7^>S, 4*7>* 
x^AJg. 7^X7^iT'fe§o $fc. cn^fi-*3S 
T*fe 2ig«±^lTffl^tfeA^o JM±OH<t» 

0001^51. o^e;i/^ffl*r^o 
aa^RiBg^^ftgs^ i fflo±wr*{b*w* ski*. 

x/-;k *'J7x/-;K 7^ YWStMb 

40 tf 6n^o xtfx;l/^^ FSfcS«RTtta«*IS 

i «w±fcffto«tta-&Rr«ft««a* 1 «H±irr* 

{t-a^Qt LTti> tfx;K 7f#KVfx;k ^**U;K 
TU;l/90^fl»ft»*Wr*x#*S/fbd 
xtfx;l/7^ F{t«tt. A/U«>IMR 
2k*, y^T^F^y^ 7x/ 

[0 0 2 o] J^Ttcxvfx;U^^ F»kRi£pr^atrfig 

s^r 2 fflw±wr *{b^*o*(*«*^-r p 

CO 0 2 1 ] x**S/ft-&*oa(*ffJfc LTI4, t: Fa 
so *f3-;K l/^l/S/X eX7x/-;VA, 
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a7x/»;i/F, trx^xy-yi/X/i/^^-^ ex? 

x/-;bx-r;k ex7xy— F> ex? 
x7-;l/7;i/7^h\ ^ny>fttfX^xy;I/A. y# 

ft;x^l/^ij3-;l/ % i/*x?-l/>y>Jn-;K FU 
xfi/yjnj3-;i/, #Ux^-U>ryU3— ;K :/ne 
l/>^Ua-;K ^7ne l/yjnja-^ *uyne 
l/>^Jn-;k K 3-^n;1Wt-;K 1> 4- 

WJ3-;K Ml^^n— 7i/^n/^> 

hU^'jrjnj lx-h. ^XUX'J h-/k K 3- 

tfK 4-->^n-N^>^^^y— ;k ?J<^ex^x 
y-;l/A. ex:7xy— ;l/A • x^-b>^-9->r Fttio 

«k ex:7xy-/i/A • yntru>***>rK«iii«w 

0»ifi«tiS7';l/=i-;l/^x^Mk'&%l : 7^e> 

B, ^f;l/fh7i:FP7*;VB, ^\*»i:Fd7>;I/ 
BE, -*->^y*»* 7 

^>V7x/>fh7A;l/^y8, -7-7^U>^;i/# 

ft^xeADHKijXDi^a 5»JlStl«^U^ 

^xxf;i/^x#*^ft^i ; xfi/^73X 1, 

2-y7^/yn^x 1, 3-^73/yn;^ 

1. 2-5/7^/7^X 1, 3-^7 = y7*>\ 

1, 4 -^>7^77^X 1, 5-^7^y^>*>\ 30 

1. 6-i^z^y^it>, l, 7-isy^y\7$ 

1, 8-^T^y^-^^>. tfX- (3-7^/^ 
p^W x-f;k 1, 2-ex- (3-73/yn^ 

x£>\ 1, 3 -fcTX- (3-73/7 , o^ 
-2, 2' -y^f^yo^X 1, 2-. 1, 3 
-SSHil, 4-VfX7^y v'^o^it^. 1, 3 
-JS^ttl, 4-lf773/^f;Vi/^D^t> > 

1, 4-lfX7 3/X^>^P^ 
tr>> 1. 3-feSVHil, 4~ex7^y7 p ntf;!/-> 
^d-n^-9->, 7*8*4. 4' -^73/^7xX;l/^^ 40 

-<V&n>iST^>. 1, 4-ex7^yyoe;b 
e-^y>. m-, 6S^fip-7xxU>i;73X 

2, 4-&3Vt*2 g 6-h'Jl/»73X m-. fe 
5VSip-4^>U UVS>75>\ 1, 5-&£l^te. 

2, 6-^7^U>i^7^V. 4, 4 ' -^73/^7 
4, 4 * - VT ^ y ^7x~;I/X-f 

2, 2-tfX (4, 4' ->73/^7xX;I/) y 
o/0»0— »^7S V, N, N* — 3>*?7l/X^lx> 
>*7^>. N, N' 2-i/73/yn 

N, N' -is*?->ls- 1 , 3-^7^/7"D^ 50 



>\ N, N' -v^t^/I/- 1 , 2 -^73/^X 
N, N* ~^y^-l, 3-^75/7*^ N, 
N* -^y^b-l, 4-5?7*S7ft>* N, N* - 

is*=}-)V- 1 , s-^z^y^v^^ n, n* -i^y 
T^b- 1 , 6-^7^y^-9*>, N, N' -^y^i/ 

-1, 7-^7 r ^y^^>. N, N* ->?x^;l,x?- 
l/^73X N, NT -^X^lz-l, Z-VT^S 
/n;^x N, N' -^xf;W 1 , 3-^737^0 

N, N' — S?X*-;l/-l, 3-t?7^y^X N, 
N* -^xf^-1, 4 -y7^/^y, N, N' — 

v^xts^-i, 6-^7^y^^>, e^y>\ 2 
-y^e-^^y, 2. 5-fc&Wi2, 6-^y^ 

;l/tf^^> % 1. 1 -z/- (4 -If 

^ysw -y 1 , z-v- (4-tf^u^w 

-x*>\ 1, 3-^- (4-tf^U^W -^n;< 
1, 4 -is- (4-t?^U^;l/) ^ 

^y^x^^ft^j ; 3. 4-x#*^s/*o'\*s/ 

U— K Ifx^i/^U-N^v^^^K. 2- 
(3, 4-x#*^S/^n^^>;l,) -5, 5-Xhfn 
-3, 4-x^i/^^o^-9->--y^--^+*9- 
v. ex (3. 4 -x^s/i/^n^->;W 7>^— 

4^F\ x#*s/{l*h»u x#*s/ft*yr*^x 

lfx;l/->^a^^Vx*+^FSO^«aftft'&%J 

ox^Mbia ws^n^x^yft^fti ; ±ai<D 
^{ffi7;l/xi-;k 7x7 — ;Wb^ £ vM* V 7*— b 

C0022] ^oxifx;i/7>r Fft**o*#«li: L 
T(i. i^±cDx^Mk^cox^^ao-gpfe^v^ 
^T^xt!X;l/^^ FftLTS&nSxt?X;l/7-/ F 

[0 0 2 3] ^ffi*;l/#>». *ffi*;U*>«»lzK». 

x #**s{t&vb<D £cz vmm L tz x % n t F U > 

[0 0 2 4] >-Hyy;l/^^>i:LT«. 
1. 2->^;l/*^hx^x i f 3-^;^7 p h^ 
i, 4->7;i/^7 8 h^x i. 6-^y;!/ 
^^h^+itx ex (2-y;l/^yhx^;U) x;l/^ 
4 F. 1. 2- [tfx (2-^;l/^yhxf;W) ] 

x^v^cDEmtt^y^^y^yfb^; 2-y;i/^y 
Mf;l/-l, 3-y^;l/^7h7 p D^X 2-y^^ 

yhy^;i/-i, 4->?y;^y > h^^>, 2- (2- 
^;l/*yhxf;l/**) -1, 3-^;l/*/byp^ 
v. 1. 2 -ex [ (2-^M7hxf;W) ] - 
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a-^^yh^x l. i, l-h'JX 
^JnWh, l, 4 -7* >i/^-;l/^7n 

F. h'J^fD-^D/^bUX (jS-^^U 

^*x, (ff-f*yoii**- F) fOtxxf;H 

l, .4-> ? ^;l/^7 p h>«^;l/>'^o^\^>, 1,3- 
^;l/*yh^f;l/S/^n^X 2, 5-v^/l/* 
^h^^-i, 4 -v^yv, 2. S-^^^h 
x^;I/-i, 4 -iy^-yy, 2, 5-^7;l/^yb^f 
;l/-l-f7^ 2, 5-^^ybxf;l/-i-f 

^T-^^o ^;l/*ybT;l/n-;l/<o*ft{?»ja:LTti. 2 20 

— 2-7 P n/^>^— ;k 2 
, 3-yn;^^-;K 1. 3-S> 
^;l/^^b-2-7 P D/V-;K 2, 3-^^;l/*yh 
- 1 -y D ;V-;K i-^;^yh^f;l/-i, 1- 
^fn-zl/^D^x 1. l-W W/^^h^f 
;W -i-^^n-;l//n^y, F^;Uh U 

X (i:Fd^?;1/) tfx 30 

;W fcTX (tFn+^f;W MJX 
^h^^;W fcFo*->;*^;l/;**>. 2- (2-;*;U 
*^hxf;W) x^y-;^W5Ci:^tf 

ijyh7i7-;K 2-^;l/*ybMFD*/x 4 
UVrfflfc N- (2-^;V^7 p h7 p ntf^--;U) $nj*/ 40 

£x#4^>{b&«3fc LTfc*. tTx;l/^xx;V^U 

s>A/*#*y u- f. ^u^y;i/7^'Ji/-h, 7'j;i/ 
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^ttsx^Mt^iox^^xifx/i/?^ F 
{bLfcfb*«L 0J*fcf. ex;l/7xx;l/ft^J^^l/ 
x— r;K tTx;i/^>i/;l/^^U S/$>;l/x— r/k 

[0 0 2 6] ^SflSSiS*^r**;i/#>»{b^«fcbT 

7*y>i/», ***y;i«. mik^is 

[0 0 2 7] Sfc. xex;l/7^ KSfcEfSRlflETfrO 

pjmK-gmm* 1 ^w*r *fb^»©»s 

*f*»Ji:LTttx**->S»«W±xtrx7l/^-< FS£ 

tt % x^UV^^^F, /ot!l/t^FllOTy 

t/A;^^^'J 5/^l/XXfM ^^;l/^y > 
^;bx— x;k xf/V^JS/^l/x-f^ ^nlf;l/^ 
y ->i/;l/X— fvk y^-)\y^V ^s;;Vx-f;l/foy i J 
v/i/;l/X"f;l/i^5^(i, x^l/>x;l/7-r F\ 
t!U>X;l/*7^ FfOT7xt!x;V7w FftS*. ±3? 
©*y*;l/#>ftfc^*yys/F-;l/ (K 2-xW 

■rs^^y ^^i/xxf;vg, tnis**? y 

x— ( 1 > 2-xe^^atT;l/^->^^» . 
x^;l/^^y i/i/*;l/x— t^;K tf;l/^^^y 

Tct D»S Lv^fcotixb!X7l/7>r F»* l ffl*rrs{b 
[0 0 2 8] *^WO»r«^fl§ffiMS3S«xt!x;l/7^ F 

©JWM^teasfiBS* 1 ffljctjbrr sfb^w* 

xt:x;i/7^ FStsjSRieiT^o#sfia^t>Rifii 
awfiia*i«*"rs{b*«fcw:. «{bs^ftWo#aE 
t> Hfba^LWbttK«»a-rsci:^-e** 0 mt 
t&mit, mj£<DT^>m. *x7^>s, mtnrara 

Sn& 0 LTW:, IKSOfcOtfCCTfeftfflS 

[0029] zz\c. ^mmm*mvz>it&va*mm'? 

-F. '>*7V;WW+S/y^~^-h, i^-n-y 
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->->**- 4-**— K * S/WM+^^+t/i 
— K t e r-'N*i';W<-*+->*tf*yi-h, 
t e r — 7?-)W*— ^*->**r*/I- K ter — 

=fr*tr^ F. -"Ov^wv- zt^iM' h\ 
S?*~rt>;<— ~>*-t e r — 

K«0/<— FS ; Kn;<-**» 
W h\ ter -7=f-)\,\L Hn;W*W Kn 
/<— KS ; 2 , 2' (4-^h^-> 10 

-2, 4-^f;W^DZhiJ;W , 2. 2* -7V 
ex (2->'^P7 p avf;l/yat!^-- hU;W , 2, 
2' -T'/lfX (2, 4->7f;l'MUa-h , J;W , 
2, 2' -Tl/tX^y^fDZhiJ/K 2. 2' -7 

*/ex , l. l' -tv 

ex (s^n^ir>-i-A;b5l?xr-y/i/) , l- 
[ ( 1 ->77- 1 -*f-/l/X?vl/) 7V) *;I/A75 
h\ 2-7i-/l/7 , /-4-h*->-2, 4 -~>V^;l/ 
-/<Cl,nx>y;l/2, 2' -7yex (2-^f;l/^n 
/<» „ 2, 2' -TVtfX (2, 4. 4-M)^f-;l/ 20 

2, 2' -yyex (4-* b^->-2, 4-^ 

f/l/^UnrhU/l/) , 2, 2* -TVex (2-i/^ 
D7 , a^7'net-h i ;;W , 2. 2' -7^X 
(2, 4-^^UDZhiJ;l/) , 2. 2* —TV 30 
ex-fV/fP-h^K 2, 2' -7 % /tfX (2-^ 
f;^azhiJ;W ,1.1' -TVfcTx (i'^n-'N 
1 -*;l/fch'J;W , 1- C (l->7/- 
1 -;*?-;l/x^/l/) 7VD t^i.75 h\ 2-7i-;V 
7V-4-* r-*->-2, 4-^f;P-^UnzhU 
;K 2. 2' -zyex i2-^=f-)Vfa/^y) 2, 
2' -rvex, (2, 4. 4-r-y*^;i/^>#:y) 
fo7^k^»T'63 0 sfccn&tt, ±-cm.-£mm 

fiK^OfigiJ-^^ftTj ft fc <k ^ T^ftr 5©T- Mtc 40 
a&ftftvW, S^«ffll£«£ffiK:*fLTO. 0 1 w t 
%— 5. Ow t %. jffgtlXfiO. lwt%— 2. Ow 
t %<DWiWT-&Z>o 

[0 0 3 0] Sfc. *^<DSi^)3§flSSe31«xex;l/ 
ti 3 tmcH/Bte* * 0 [r)±-£ L c i: It fe ^ 5 A,oI 
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ixxf;k ittMxxf;K **z/T)\,*\sysm 
1M> , isi!8flMafi$<D&Jlt£. iSSRBiBS&xXTVk /<5 

[0 0 3 1] *«WO*HaftlBiSi««ttxi;X7l/7Y F 

xt:x;i/7-f F<k-&^j*e»»cttmatcjiSUTKia© 

®(k^j«> ^g£faS**nr3xfc!x;l/7-r FSf:5fSRl 

s^xtrx/U7^ FfkLfcfc©) ^fcws-*-**^ 5 

U ira»fc*oTS£«fkElS*3f|ii>fc«. ^?.^L 

«Jt*n^„ gfWPiiio. i~i oo^Ra, j1«i~ 
4 8«pH-e*»), s(kss(±- 10-160^ mms- 

10-1 4 0iCT*^5c Jg4"k**7&, tfft*5 0 

fr£ 1 5 0^C©}g&T*l 0ttfr<b5B$mmA7--)m 

LV^SaSTfe5 0 ^P.lCi^SfOfiCT/'^ F3— K K 

tf9JJS»*JB*». Stc?iAJ6!{kLT^ii^n-5*V ± 
IfiTSS->*xlfX;l/7^ Y{t^tjmK£*)®mZ. 
tl5xtfX/l/7^ F»i:SlS"I^^8l* ; &2fflt(± ; fi- 

-r^(k-a-^fe5VM± N cne»<D^ffis 1 miu.±ti&<Dm 
mm^m^mM^ 1 fflj-x±*r-rsfk^w^ xex;b 
F*tsj6RrttTfro«tts^tRra6a*ftas* 1 
<@Wfsfk-&^i??»»c«fiiTgic)Si:Tffiffl^ns. Hfk 

^l-> 0 S^Sftti- 1 Otft^ 1 0 OiCgaolEHT*^ 
*5tt3^#T'&»^ »$LV^iSS[i5lltt- 1 0*CA^5.5 
OX:. ^61CtcW$LV«(Da. -5*c^e> 3 OICTfe 
So il^Kfi, l#fr£5B$Hx »$L<«5^P» 
2^113, ^P»»C»SL<{±5^P,3 0^ fit,»*L 
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£iiu> «^fc*Wiffi£«Ht:. MffiTt-BfttfXWE* 

mHg^5 7 0 0mmHgiSTfr5^ »$ lAMDfc* 
10mmHgA^3 00mmHgt^So 2£tC. 33 

SAfclB Lt, ■ = * d ^ -r • WSM«MF*JiHI L 

[0 0 3 2] 10 
[0 0 3 3] 

fe. #6nfc«'&*©tt«ISIII&ttJKT©j|Ififfi-pfT-3i 

fee 

itS : W?JtMH-*/S^T 2 5 •C-CffljSU SSHC cfc 0 

Wim& : tT^r y hffltiOLW 1 2 0 rJULtOfeOtO, 1 

7£j>KMffg : ttMff fit) 

C 5 3.3 0% 

H 5.91% 
S 4 0.5 0% 

TXX^ M/ (EI) : M + 3 14 tmkfrHk* 1 

4) 

h;V : 620 cm-' (xkfx;l/7-< FJOB 

' H-NMR : 7. 2ppm(t, 1 H) 
7. Oppm (m, 3 H) 
3. 6ppm (m, 2 H) 

3. 1 ppm (m, 2 H) 40 

3. Oppm (m, 2 H) 

2. 7ppm (m, 2 H) 

2. 6 p pm (m, 2 H) 

2. 2 p pm (m, 2 H) 

7c»{iHfr« : GHfrffi) 

C 5 2.3 4% 

H 7.6 6% 

S 3 9.9 0% 

VXX^ M/ (EI) : M* * 3 2 0 (S»i^?»3 

20) so 
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2 0TC*g|8 OWKDtm 8 0°C*JSOtO^ 

T. ^0. lfil±<D*>©*CX 0. 1*»0. 0 5« 
±co^O^A. 0. 0 5*JSOfeO*xi:Lrco 
[0 0 3 4] Hfififlljl 

I. 4-ex (^;l/^^h^^;l/) -<>-tf>l 7 0. 3 
gfcx^n;HiK'J>18 5. lg^M^lOtf 
T^ai U *Kft^ h U .Mcfttt 0 . 4 g *7jc 4 m He 
Sft^LfcTkiSffifc^^y— ;l/4 0ml *ira;U c«JS 
t? 1 WfRffittfLfc, F U 9 A 8 0 . 0 
g £r?J< 8 0 m 1 icfefr LfczkigJS^. MO-lOtlu 

f5Jg-aWC7j<2 0 0m 1 ^r*D^, h;Px>3 0 0m 1 T* 

*S*U l, 4 - ex (^U $/57;l^ 

^>^2 7 5. 8 g (lii(D9 7%) 

ttrco ^^t% ttms. iBKtK fijR»Ae*aaL^ 

>4f>14 2. 2gtf*K*3 0 4. 2 g ££&7j<BtgS 

II. 3 gfcS&fcjgjgfcLTWl/XV l LlS&TS** 
y~;H L^rttiA^ 3 0°CT-9^£jSLrc o £/Sf£ 

(omm^m^LTctc^ i4i. 5go*fi8ia*s 
tzo TtmftVx. nmfttir, nmrm^ i r##?*>^ 

*J**«4 1. 4 -ex (je-xe^t^utf/l/^**^ 
;l/) ^>-e>tVlWLrc OR* 9 0%) o 

mwm) 

5 3. 4 6% 
5. 7 7% 

4 0. 7 8% 

2£>tC, *fb^«5 1 OOfiMgPtC. N, N-^X^A/X 

£y-;br^>£:0. 5SSgPBB-&U Ctl^2m 

m iCgglff b /c 2 ft CD Xfi*^ ft £ ;l/ F K a A 
U 8-0TCT5llfflMABHtU 3t*»8*»fco f#£ 

[0 0 3 5] HSS01J2 

tc*5V>T, 1. 4-ex (*;!✓#:/ h;*^;i/) 
^>-tf^<Qftt>9ic, l. 4 -ex Wfrti^Y** 

mi,, z. s-ex (j-x^yn^w^f 
(tf-gtfii) 

5 2. 4 5 % 
7. 5 5% 

4 0. 0 1 % 
lfcWR>KX^» : 6 2 0 c m- 1 (xtTX;I/7^ 

<9f*ISigiS) 
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1 H — NMR : 3. 2-2 
2. 7 p pm (m, 2 H) 
2. 6 p pm (m, 2 H) 

2. 2 p pm (m, 2 H) 

3. Oppm (m, 2 H) 

1 . 9 — 0. 9ppm (m, 8 H) 
2. 6 p pm (m, 2 H) 
2. 2 p pm (m, 2 H) 



IXX^hik(EI) :M- 3 5 
6) 

gj&gRlRX^ h;I/ : 6 2 0 cm" 1 
£>#&SJgK)) 

1 H-NMR : 3. 2-2. 9ppm 
2. 7 p pm (m, 2 H) 
2. 6 p pm (m, 2 H) 
2. 2 p pm (m, 2 H) 



7XX^^h;l/ (E I) :M + * 
8 4) 

jSfl4MgX^»hJl/ : 6 2 0 cm- 



9ppm (m, 1 OH) 



C 4 0.3 3% 

H 5.7 7% 

S 5 3.7 9% 

(m, 1 4H) 



20 

(5MMI) 
C 4 3.5 5% 

H 6.3 9% 

S 4 9.81% 

8 4 ON»Tl3 



1 H-NMR : 3. 
2 . 7 p p m (m, 
2 . 6 p p m (m, 
2. 2 p pm (m, 
2 . Oppm (m, 



2. 9 p pm (m, 1 4 H) 30 



H) 
H) 
H) 
H) 



fm&Vm : OMfrM) 

C 4 0.19% 

H 6.05% 
S 4 3.7 0% 

7X^^h;l/ (EI) : M- 4 7 6 (Sii#ys 4 7 40 

6) 

^WRX^Wk: 6 2 0 cm- 1 (xtfX;l/"7>r FH 
Offlmtlb) 
1 H-NMR : 3. 2- 
2. 7 p pm (m, 2 
2. 6 p pm (m, 2 



2. 2 p pm (m, 2 



-2. 8 p pm (m, 2 2H) 
H) 
H) 
H) 

C 4 0. 3 9% 



[0 0 3 6] §HfiS0IJ3 (A (2) »C^TZ = H. U = 
H. m= K n = 0) 

HfifcflJ ncfci^T. 1. 4«ex W;l/*^h^f/W 
^*£><DK£>K>lC 2, 

/W" -1. 4-^7>*«ffltSCWtt, HSWJlS: 
HDiBU 2, 5-t£X ( 0 -x tf 

-1,4 -^T>*J»R* 8 2 %T'f#fc 0 

4 0. 4 1 % 

5. 6 5 % 

5 3. 9 4 % 
B*WSLIS**\ m 1 t-^LfCo 

[0 0 3 7] HSB0U4 (i£ (2) ^4oO>TZ = H, U = 

H. m= 2. n = 0) 

aWllc^Tl, 4 -ex W;^yh^^W ^ 
>^><DfU5?Hc 2, 5-lfX (^;!/*/hxf;W - 

I, 4-^T>^fflrSJW^±*fifiWll^t)Jg 
U 2, 5-ex (/J-xtr^yatfyl/^x^l/) 
- 1,4 -*J ! ?7Z/*fflEt& 8 5 %T^#/Co 

4 3. 7 1 % 

6 . 2 9 % 

5 0. 0 1 % 

[0 0 3 8] H850J5 (SI (2) fc*5l^TZ = H. U = 
H, m= U n=l) 

^SBflJ nc:fc^T l. 4 -ex W;l/*yh^f;W ^ 
>-tfycDtt;btHC2, 5 -ex (^;l/5b^Hf;W 

-i,4 -^T>*flwrswn«*asfi« 1 

*«D5gU 2, 5-ex (^xm^P^W 
x^;W^*=M/) -1,4 -^7>*«1R^8 7 % 



(tHWB) 

4 0. 2 9% 
5 . 9 2 % 

5 3. 7 9% 
a*«SLtt**. S 1 tc^bfco 

[0 0 3 9] HS80U6 (5£ (2) K*5^TZ = CH2 S 
Eps, U = H, m='l . n = 0) 
ftMM 1 IC«V>T 1 . 4 -ex ttJUtj-fhtW) * 
y*£><D?tt>K)lc 2 9 3, 5, 6— rh^X (^/l'* 

«l««0igU 2, 3, 5. 6-fh7+X (0-X 
W7atf;^^f;l/) -1, 4-^ZV^iR 
^8 2%T^ffCo 

(tfPfii) 

4 0. 5 0% 
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H 5.55% 
S 5 3.9 9% 

VXX^^b/l/ (EI) : M- 5 9 2 Omttm 5 9 

2) 

^PRiRX^ hfr : 6 2 0 cm- 1 Cxfc!X;l/:7-r KS 
OfaS&Jgf!)) 

1 H-NMR : 3. 3-2. 9ppm(m, 20H) 
2. 7 p pm (m, 4 H) 
2. 6 p pm (m, 4 H) 

2. 2 p pm (m, 4 H) 10 

C 4 5.15% 

H 5.99% 
S 5 3.6 9% 

7XX^^ h;b (EI) : M- 4 16 (Sfi^fi4 1 

6) 

^SMgX^» : 6 2 0 cm- 1 (xex;i/7*fK« 
o»^«id) 

S*«B£bie**. 8 1 fcafcLfc. 20 
[0 0 4 1] JttSEflSI 1 

l, 4-tfx (^;l/^yh^^;W 
^>-tf>'C0«t)DtC2, 5-lfX (tFat^f;M 
-1.4 -^***>*ffiffl-rSfiWttll«S« 1 £r*£D 
iSU 2, 5-tTX (fl-xlf^tyntf;!/^^;*^ 
;W - 1 , 4 -^**>«r«iR* 5 2 %T^#/c 0 

Sfigbe**, *i t^^bfco 

[0 0 4 2] tt«fi?02 
HfifiCOUCfeV^T, 1, 4 -IfX (*)\,-to7h*3-)V) 30 
-<>-tf ><Qftfc> 0 \C 2 , 5-lfX (HKD+i/XfW 
-1,4 -^***>*«ffl-r*BWM4* 
aSWl^HOiSU 2, 5-VfX (jS-xtf^M-ynt? 
;l/^i/x^;l/^^^^^;l/) -1, 4-s***'9->* 
»R*5 5%T?Sfe. fi*«ffcflL »6*ifc»SOJB»r 
T-y^»fe*tfJta*«SblS**. HlfciSb 



5 . 4 4 % 
5 4.0 6% 

fi*«l£b»**. S 1 ic^bfco 
[0 0 4 0] Hffi0j7 

l K*^T 1 . 4-trx (^;l/^yh^^;W ^ 

l, 3-^;l/*^hyn/^>*^t-sW^ttlBliCT 
l*«0iBU 2- (2-p-xt!^yDtr;l/^) 

oh-jmd 

4 0. 3 4 % 
5. 80% 

5 3. 8 5% 

/Co 

[0 0 4 3] J±ttflfl3 
*SS0O 1 tC*5^T. 1, 4-tfX (#Vz/iS)V?-**?- 
Ad ^Z/Hy 1 6 2. 3^AJC»bT^*RjR*5 0 

^Afi^^*^t4*tt«i*3»Ojibfco ssnfc 

£fiM&fci\ NMRX^hMOS (1) £>Z = H. U 
= H. m=K n = 0-e&9> i£ (2) OX4>OS(Dil 
StiHlf^Mts S fcO©*IHc»bTW?3 0 

^»fe£tfits*a»eL*s**« i tc^b/co 

[0 0 4 4] ifc«OT4 

1, 8-> ? ^;I/^7 p h-4-^;l/^y , h^^;l/-3, 6 

XX^D7^f K*iR&«H 0 0S*gWc3*bT0. 11 
i$~i££U ^^>tc 1 0mmHg<D«ET 

>*T*8 0°(\ 2 ORfRaS^ggftb/Co »6tlfc»»© 

/Co 

[0 0 4 5] 
[^1] 



40 



50 



( 15 > #1¥9-2 5 5 7 8 1 

27 28 

{m. 1 ) 







n * 


V 0 




a* 


&mm i 




1.67 


34 


O 


i — 

! O 

i 




I, 4-t*X<£ -If «7* Df *f* 


1 EC 
i. 00 

1 


40 


O 

I 


O 


3 




1. 70 


36 


O 


O 




2,5-t*X</? -If ?*7" Iff 


1 

1.S9 


1 

37 


O 


O 


mmm 5 


2. 5-t'x(/?-if «r nt'Hi 
if . 4-r m 


, 

1.70 


38 


O 


O 




2. 3.5,6-f h7^X( 5 -It"H 
7' Bf »f ,4-r 


1.70 




36 


0 ! 


O 


*»H7 




1.69 

i 
* 


36 


O 

1 


O 



CO 0 4 6] [|g 2 ] 



40 



1 



(16) W9-2 5 5 7 8 1 

29 30 







1 

II D 


V p 


if a ft 




mm i 


2. 5-t*xtjs -ir fir it* it<» 


1.57 


45 


X 


X 


mm 2 




1.56 


46 


X 


X 


3 


£(l)ro*=B.O=K.i=l,n=0?& 
Q.£(!)A|ifi ©S©fB»^ 
Sfc0ffl£IH;JtL¥*3T'30X 


1.63 


42 


A 


A 


mm 4 


m-i,i-r minimum 
r mn-MS/sz 


1.66 


32 ; x ; o 
i 

i 1 

• 

i 



(72)$§HJ!# ttrt SBjf 



(72)fgBJ# ffitt 61— 

JKRa5W»E«f«6TBl#l* HSS 



